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ANNUAL REPORT ON GEOTRACES ACTIVITIES IN UNITED STATES  

April 1st, 2018 to March 31th, 2019  

  

U.S. GEOTRACES Meetings  

The U.S. GEOTRACES Scientific Steering Committee (SSC) met on 20-21 June 2018 at the 

US National Science Foundation (NSF), thereby facilitating interaction with NSF program 

officers who oversee support of U.S. GEOTRACES activities.  Cruise leaders from GA03, 

GP16, GN01 as well as GP15 attended the SSC meeting.  The SSC reviewed the publication of 

results from completed cruises and discussed the preparations for GP15.  Bob Anderson gave a 

presentation outlining the principal research objectives of GP17. Bill Landing, co-chair of the 

GEOTRACES Data Management Committee, led a discussion of GEOTRACES data 

management activities, and presented preliminary plans for a new GEOTRACES data portal to 

facilitate all aspects of submitting, compiling and distributing GEOTRACES data.    

  

Cruise-related Activities  

North Pacific Meridional Section:  Under the leadership of Greg Cutter (Chief Scientist, Old 

Dominion University) as well as co-Chief Scientists Phoebe Lam (University of California 

Santa Cruz) and Karen Casciotti (Stanford University), U.S. GEOTRACES completed the 

Pacific Meridional Section GP15 (Figure 1).  Sailing aboard the R/V Roger Revelle, the 

expedition departed Seattle Washington on 18 September 2018 and arrived in Papeete Tahiti 

(with a port stop in Hilo, Hawaii) on 24 November 2018.    

  

Principal research targets on the GP15 Section include:  

  

1) Sources of trace elements and isotopes (TEIS) at an active volcanic arc margin 

(boundary exchange);  

2) Boundary scavenging (TEI removal) in productive subarctic waters;  

3) Far-field impact on TEI distributions of hydrothermal plumes emanating from the Juan 

de Fuca Ridge and from the East Pacific Rise;  

4) Micronutrient distributions within subarctic HNLC waters where the efficiency of the 

biological pump is thought to be limited by Fe;  

5) Nutrient – biota (biomass, particles, cell quotas) relationships within and between 

productive regions (coastal and equatorial), HNLC subarctic waters, and 

ultraoligotrophic waters of the North and South Pacific Subtropical Gyres;  

6) Micronutrient supply to the equatorial upwelling regimes via the Equatorial 

Undercurrent, and TEI transport by other subsurface counter- and under-currents;   

7) TEI scavenging and removal under regions of high productivity and particle flux at the 

equator and at the boundary between the subarctic and subtropical gyres;  

8) Differences in regeneration patterns (depths) of exported TEIs between productive vs.  

oligotrophic waters, including micronutrient/macronutrient ratios;  

9) TEI distributions within source regions of intermediate waters;  

10) TEI distributions in far-field regions of eastern Pacific Oxygen Minimum Zone waters; 

and   

11) TEI distributions, and their ratios to macronutrients, within the oldest deep Pacific 

waters.    
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Figure 1.  GP15 Cruise Track: Green circles: ports; open Black circles: rinse stations; brown circles: 

shelf and slope stations; Purple circles: Full-36-depth stations; Blue circles: Full-24-depth stations; 

White circles: demi stations; Yellow triangles: intermediate fish samples.  

  

Although the cruise was only recently completed, already some preliminary results are available 

to share.    

  

Bill Jenkins (WHOI) and colleagues discovered large helium isotope and trace metal anomalies 

in the water column above Loihi Seamount, located just to the east of Hawaii.    

 

Figure 2 shows the measured profiles for helium and three trace metals. Helium isotope ratio 

anomalies (shown in panel a) approaching 400% were observed in the core of a ~300 m wide 

plume, which appeared approximately 100 m above the seafloor.  The size of this anomaly is 
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striking, considering that the open-ocean deep Pacific mid-water plume anomalies are typically 

of order 20-50%. Corresponding to this maximum was a nearly 22% peak in helium saturation 

anomalies (panel b).  In contrast, over the depth range of the plume, the neon saturation anomaly 

(shown in panel c, where measurement uncertainties were the size of the dots) was 1.3 ± 0.2%, 

indistinguishable from intermediate depth measurements made in more distant profiles. This 

proves that the anomalous helium supersaturation does not come from atmospheric sources.  

 

 

Figure 2: Profiles of (a) helium isotope ratio anomaly 3He in %, (b) dissolved helium 

saturation anomaly in %, (c) dissolved neon saturation anomaly in %, (d) dissolved Fe in nM, 
(e) dissolved Mn in nM, and (f) dissolved Al in nM.  

 

The relationship between dissolved Fe and excess 3He and between dissolved Mn and excess 
3He are represented in Figure 3. The slope of the Fe vs 3He relationship, determined by type II 

linear correlation as shown by the line in Figure 3a, is 7.7 ± 0.7 x 106. This value that is similar 

to that obtained in the South Pacific (GP16), depending on whether estimated from the 

downstream decrease in these properties along the core of the transpacific horizontal plume (6.4 

x 106) or the evolution of water column inventories (7.5 x 106). In contrast, observations in the 

North Atlantic TAG hydrothermal plume (GA03) show dFe concentrations of approximately 60 

nmol/kg with a corresponding 3He excess of approximately 0.6 fmol/kg, leading to an Fe:3He 

ratio close to 1 x 108, which is about fifteen times higher than in the Pacific. Observations over 

the Mid-Atlantic Ridge at around 13°S (GEOTRACES, CoFeMUG, compliant data) yield a 

similarly high value of ~0.7 ± 0.3 x 108.  

  

The Mn:3He relationship (Figure 3b) appears somewhat less precisely constrained at 0.5 ± 0.1 

x 106 when determined by type II linear regression. Moreover, the “scatter” of points for both 

Fe:3H and Mn:3He appear structurally similar, with the third highest 3He anomaly falling above 

the trend line. This points to an interesting feature of both elemental distributions, as seen in the 

depth profiles of the Fe:3He and Mn:3He ratios in Figure 4. That is, the metal:3He ratio is highest 

above the core of the plume, and systematically lower in and below the 3He maximum. This 

observation points to the likelihood that dissolved metal concentrations within the plume are 

depressed by particulate scavenging.  
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Figure 3: The observed correlation between excess 3He in fmol/kg and a) dissolved Fe and b) 

Mn, both in nmol/kg.  

 

  

  

 

Figure 4: The variation vs. depth of a) Fe:3He and b) Mn:3He both in units of 106.  

 

Dave Kadko (Florida International University) and coworkers found that the isotope 7Be can be 

used to estimate the Bulk (wet+dry) deposition velocity (Vb) for trace elements (TEs) delivered 

by aerosols, where:   

  

     Vb = (Flux 7Be)/(aerosol 7Be concentration) = (Ocean inventory 7Be x λ) )/(aerosol 7Be 

concentration)  

  

    and where λ =7Be decay constant.  The flux of TEs into the ocean = [aerosol TE] x Vb.  
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Figure 5.  Top: Globally, the 7Be ocean inventory is to first order dictated by precipitation 

(R2=.54). Data from the recent US Alaska - Tahiti cruise (GP15), transecting large gradients in 

rainfall are included (R2=.67).  

Bottom: Using the average aerosol 7Be concentration for each region, the Vb is calculated and 

plotted against rain rate.  The y intercept (zero rain) corresponds to a dry deposition velocity of 

1355m/d, which is close to the value of 1000m/d often accepted for that parameter.  The bulk 

deposition velocity for TEs can be predicted by the precipitation rate.  Aerosol fluxes of TEIs 

will be compiled once the analysis of GP15 aerosol samples has been completed.    
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Alan Shiller (University of Southern Mississippi) shared results for barium and for methane 

measured along the GP15 line (Figures 6 and 7).    

  

   
  

Figure 6.  Dissolved Ba along GP15 produced by Peng Ho, Melissa Gilbert, and Laura Whitmore.  The 

dissolved Ba section is in general agreement with previous Pacific data and the southern end of the 

section matches well with earlier GP16 Ba data at that location. Comparing the Ba with previous 

dissolved Si data, the distributions are similar, though the mid-water increase in Ba is a little more 

gradual than Si and the deep water maximum is lower in the water column for Ba than Si.  

  

  

  
  

Figure 7.  Methane along the GP15 section.  The CH4 data, produced by Laura Whitmore and Virginie 

Sanial, show the expected distribution with highest concentrations in shallow waters, tapering off rapidly 

with depth. The highest concentrations were observed near the Aleutian margin. There was also a slight 

increase in the Loihi plume near Hawaii.   

  

  

New Funding  

The U.S. GEOTRACES project office received a 3-year renewal of its funding from the US 

National Science Foundation, beginning 1 October 2018.    
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Planning for future expeditions  

South Pacific Meridional Section  The management team for GP17 (Tahiti to Antarctica) is still 

being constituted.  It is anticipated that the cruise leaders will be finalized by the next meeting 

of the U.S. GEOTRACES SSC (20-21 June 2019 at the U.S. NSF).  The anticipated timeline 

for GP17 is that the cruise leaders will submit a proposal to the U.S. NSF in February 2020 to 

request support for management of the section, including ship time and shared sampling needs 

(e.g., trace metal clean sampling system, nutrients, hydrography, in situ pumps).  Individual PIs 

will submit their proposals to NSF in August 2020.  The target window for GP17 is December 

2021 – February 2022.    

  

Gulf of Mexico  Alan Shiller continues to hold individual meetings with scientists from other 

programs to explore options for partnering in studies of the Gulf of Mexico within the 2025 – 

2026 time frame.  It was decided at the 2018 meeting of the US GEOTRACES SSC that this 

will likely be the last U.S. GEOTRACES cruise, unless something happens to prolong the 

program.  The Gulf of Mexico expedition may be operated more like a process study, serving 

as a transition into a new US program that emphasizes process studies to investigate TEI 

biogeochemistry.    

  

Synthesis   

Investigators from the US are contributing to the growing effort to synthesize GEOTRACES 

data.  Four synthesis publications led by US authors appeared during the past year.  Full 

references are given in the publication list that follows.    

  

Hayes et al. (2018a) combined data from thorium isotopes measured along the GA03 section 

with concentrations of several trace elements measured along the same section to estimate 

replacement times for those elements.  The calculated replacement times are effectively 

equivalent to the residence time of each element with respect to its supply from dissolution of 

lithogenic material.  These estimates are most useful for elements with very short residence 

times that are delivered primarily by dust, such as Fe and Mn.    

  

Hayes et al. (2018b) compared four different pairs of naturally occurring radionuclide “rate 

meters” (234Th-238U, 230Th-234U, 228Th-228Ra and 210Po-210Pb) to estimate fluxes of particulate 

organic carbon (POC), phosphorus (P) and several trace elements on particles collected by in 

situ filtration along the GA03 section.  Radionuclide-based fluxes were compared against annual 

average fluxes collected by sediment traps deployed by the Ocean Flux Program near Bermuda.   

Agreement was good for fluxes of POC and for certain trace elements, but less good for others.    

  

Kadko et al. (2019) used 7Be to estimate fluxes of aerosol-associated trace metals to the central 

Arctic Ocean (GN01).  Residence times of trace metals in the upper water column were 

calculated using measured water column inventories of the metals and the calculated fluxes 

from aerosols.  The results produced unreasonably large residence times for metals within the 

Transpolar Drift, indicating that sources other than aerosols are important for these metals in 

the central Arctic Ocean.  Both rivers and the Siberian continental shelf have been proposed as 

potential sources.    

  

Black et al. (2019) constructed a 2-D mass budget for Co, Mn and Cd along GP16 in the SE 

Pacific Ocean.  Surface fluxes of these elements from the Peru margin into the ocean were 
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calculated using previously published 228Ra data to estimate horizontal mixing rates.  Fluxes of 

each metal exported to depth from surface waters were calculated using 234Th.  A major finding 

of the paper is that the sinking fluxes of exported metals can be accounted for by mobilization 

from shelf and upper slope sediments and offshore transport by mixing.  Dust is not a significant 

source for these metals along GP16.    

  

GEOTRACES supports synthesis of findings along three themes:  1) Supply and removal of 

TEIs at ocean interfaces, 2) Internal cycling of TEIs within the ocean, and 3) geochemical 

proxies for past changes in ocean conditions.  In support of the 3rd theme, Bob Anderson chaired 

the planning committee for a synthesis workshop co-sponsored by GEOTRACES and by 

PAGES (Past Global Changes program) held in Aix-Marseille France (3-5 December 2018) 

https://geotracespages.sciencesconf.org.  Anderson also served as co-chair of the workshop.    

  

Outreach and Capacity Building Activities  

Greg Cutter (Old Dominion University), Ken Buesseler (WHOI) and Bob Anderson (Lamont-

Doherty Earth Observatory) participated in the GEOTRACES-China cruise-planning workshop 

(5-6 May 2018, Xiamen University) to assist Chinese colleagues in planning for the first open-

ocean GEOTRACES-China expedition in the western Pacific Ocean.   Cutter had previously 

spent two weeks with the Chinese investigators training them at sea in the use of a trace metal 

clean rosette sampling system.    

  

Publications (GEOTRACES, GEOTRACES Compliant and GEOTRACES-related)  

During the past year US GEOTRACES investigators published a total of 52 peer-reviewed 

journal articles, including papers published by lead authors in other nations for which U.S. 

GEOTRACES investigators serve as co-authors.    

  

In addition, 10 PhD dissertations and 1 masters thesis were completed, and one data product 

was released.     

  

• Barrett, P. M., Resing, J. A., Grand, M. M., Measures, C. I., & Landing, W. M. (2018). 

Trace element composition of suspended particulate matter along three meridional 

CLIVAR sections in the Indian and Southern Oceans: Impact of scavenging on Al 

distributions. Chemical Geology, 502, 15-28.  

http://www.sciencedirect.com/science/article/pii/S0009254118303176  

• Bates, N. R. (2018). Seawater Carbonate Chemistry Distributions Across the Eastern 

South Pacific Ocean Sampled as Part of the GEOTRACES Project and Changes in Marine 

Carbonate Chemistry Over the Past 20 Years. Frontiers in Marine Science, 5(398). 

Original Research. https://www.frontiersin.org/article/10.3389/fmars.2018.00398  

• Berube, P. M., Biller, S. J., Hackl, T., Hogle, S. L., Satinsky, B. M., Becker, J. W., et al. 

(2018). Single cell genomes of Prochlorococcus, Synechococcus, and sympatric microbes 

from diverse marine environments. Scientific Data, 5, 180154. Data Descriptor. 

http://dx.doi.org/10.1038/sdata.2018.154  

• Biller, S. J., Berube, P. M., Dooley, K., Williams, M., Satinsky, B. M., Hackl, T., et al. 

(2018). Marine microbial metagenomes sampled across space and time. Scientific Data, 5,  

180176. Data Descriptor. http://dx.doi.org/10.1038/sdata.2018.176  

• Black, E. E., Lam, P. J., Lee, J. M., & Buesseler, K. O. (2019). Insights From the 

238U234Th Method into the Coupling of Biological Export and the Cycling of Cadmium, 
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Cobalt, and Manganese in the Southeast Pacific Ocean. Global Biogeochemical Cycles, 

33(1), 15-36. https://doi.org/10.1029/2018GB005985  

• Boiteau, R. M., Till, C. P., Coale, T. H., Fitzsimmons, J. N., Bruland, K. W., & Repeta, D. 

J. (2019). Patterns of iron and siderophore distributions across the California Current  

System. Limnology and Oceanography, 64(1), 376-389. https://doi.org/10.1002/lno.11046  

• Bourne, H. L., Bishop, J. K. B., Lam, P. J., & Ohnemus, D. C. (2018). Global Spatial and 

Temporal Variation of Cd:P in Euphotic Zone Particulates. Global Biogeochemical Cycles, 

32(7), 1123-1141. https://doi.org/10.1029/2017GB005842  

• Buck, C. S., Aguilar-Islas, A., Marsay, C., Kadko, D., & Landing, W. M. (2019). Trace 

element concentrations, elemental ratios, and enrichment factors observed in aerosol 

samples collected during the US GEOTRACES eastern Pacific Ocean transect (GP16). 

Chemical Geology, 511, 212-224. 

http://www.sciencedirect.com/science/article/pii/S0009254119300026  

• Cheize, M., Planquette, H. F., Fitzsimmons, J. N., Pelleter, E., Sherrell, R. M., Lambert, 

C., et al. (2018). Contribution of resuspended sedimentary particles to dissolved iron and 

manganese in the ocean: An experimental study. Chemical Geology. 

http://www.sciencedirect.com/science/article/pii/S0009254118304984  

• Conte, M. H., Carter, A. M., Koweek, D. A., Huang, S., & Weber, J. C. (2019). The 

elemental composition of the deep particle flux in the Sargasso Sea. Chemical Geology, 

511, 279-313. http://www.sciencedirect.com/science/article/pii/S0009254118305473  

• Conway, T. M., Palter, J. B., & de Souza, G. F. (2018). Gulf Stream rings as a source of 

iron to the North Atlantic subtropical gyre. Nature Geoscience, 11(8), 594-598. 

https://doi.org/10.1038/s41561-018-0162-0  

• DiMento, B. P., Mason, R. P., Brooks, S., & Moore, C. (2019). The impact of sea ice on 

the air-sea exchange of mercury in the Arctic Ocean. Deep Sea Research Part I: 

Oceanographic Research Papers, 144, 28-38.  

http://www.sciencedirect.com/science/article/pii/S0967063718301833  

• Fitzsimmons, J. N., Conway, T. M., Lee, J.-M., Kayser, R., Thyng, K. M., John, S. G., & 

Boyle, E. A. (2016). Dissolved iron and iron isotopes in the southeastern Pacific Ocean. 

Global Biogeochemical Cycles, 30(10), 1372-1395. 

http://dx.doi.org/10.1002/2015GB005357  

• Gardner, W. D., Jo Richardson, M., Mishonov, A. V., & Biscaye, P. E. (2018). Global 

comparison of benthic nepheloid layers based on 52 years of nephelometer and 

transmissometer measurements. Progress In Oceanography, 168, 100-111. 

http://www.sciencedirect.com/science/article/pii/S0079661118301290  

• Gassó, S., & Torres, O. (2019). Temporal Characterization of Dust Activity in the Central 

Patagonia Desert (years 1964-2017). Journal of Geophysical Research: Atmospheres, 

0(ja). https://doi.org/10.1029/2018JD030209  

• Grand, M. M., Laes-Huon, A., Fietz, S., Resing, J. A., Obata, H., Luther, G. W., et al. 

(2019). Developing Autonomous Observing Systems for Micronutrient Trace Metals. 

Frontiers in Marine Science, 6, 35. 10.3389/fmars.2019.00035. 

https://www.frontiersin.org/article/10.3389/fmars.2019.00035  

• Granger, J., Sigman, D. M., Gagnon, J., Tremblay, J.-E., & Mucci, A. (2018). On the 

Properties of the Arctic Halocline and Deep Water Masses of the Canada Basin from 

Nitrate Isotope Ratios. Journal of Geophysical Research: Oceans, 123(8), 5443-5458.  

https://doi.org/10.1029/2018JC014110  
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• Hawco, N. J., Lam, P. J., Lee, J.-M., Ohnemus, D. C., Noble, A. E., Wyatt, N. J., et al. 

(2018). Cobalt scavenging in the mesopelagic ocean and its influence on global mass 

balance: Synthesizing water column and sedimentary fluxes. Marine Chemistry, 201, 151- 

166. http://www.sciencedirect.com/science/article/pii/S0304420317301196  

• Hayes, C. T., Anderson, R. F., Cheng, H., Conway, T. M., Edwards, R. L., Fleisher, M. Q., 

et al. (2018a). Replacement times of a spectrum of elements in the North Atlantic based on 

thorium supply. Global Biogeochemical Cycles, 32(9), 1294-1311. 

https://doi.org/10.1029/2017GB005839  

• Hayes, C. T., Black, E. E., Anderson, R. F., Baskaran, M., Buesseler, K. O., Charette, M. 

A., et al. (2018b). Flux of particulate elements in the North Atlantic Ocean constrained by 

multiple radionuclides. Global Biogeochemical Cycles, 32(12), 1738-1758. 

https://doi.org/10.1029/2018GB005994  

• Holzer, M., Smethie William, M., & Ting, Y. H. (2018). Ventilation of the Subtropical 

North Atlantic: Locations and Times of Last Ventilation Estimated Using Tracer 

Constraints from GEOTRACES Section GA03. Journal of Geophysical Research: Oceans, 

123(4), 2332-2352. https://doi.org/10.1002/2017JC013698  

• Jensen, L. T., Wyatt, N. J., Twining, B. S., Rauschenberg, S., Landing, W. M., Sherrell, R. 

M., & Fitzsimmons, J. N. (2019). Biogeochemical Cycling of Dissolved Zinc in the 

Western Arctic (Arctic GEOTRACES GN01). Global Biogeochemical Cycles, 0(0). 

https://doi.org/10.1029/2018GB005975  

• Johnson, K. S., Riser, S. C., & Ravichandran, M. (2019). Oxygen Variability Controls 

Denitrification in the Bay of Bengal Oxygen Minimum Zone. Geophysical Research 

Letters, 46(2), 804-811. https://doi.org/10.1029/2018GL079881  

• Kadko, D., Aguilar-Islas, A., Bolt, C., Buck, C. S., Fitzsimmons, J. N., Jensen, L. T., et al. 

(2019). The residence times of trace elements determined in the surface Arctic Ocean 

during the 2015 US Arctic GEOTRACES expedition. Marine Chemistry, 208, 56-69. 

http://www.sciencedirect.com/science/article/pii/S0304420318301993  

• Lam, P. J., & Anderson, R. F. (2018). GEOTRACES: The marine biogeochemical cycle of 

trace elements and their isotopes. Elements, 14(6), 377-378.   

• Lemaitre, N., Planchon, F., Planquette, H., Dehairs, F., Fonseca-Batista, D., Roukaerts, A., 

et al. (2018). High variability of particulate organic carbon export along the North Atlantic 

GEOTRACES section GA01 as deduced from 234Th fluxes. Biogeosciences, 15(21), 

6417-6437. https://www.biogeosciences.net/15/6417/2018/  

• Lerner, P., Marchal, O., Lam, P. J., & Solow, A. (2018). Effects of particle composition on 

thorium scavenging in the North Atlantic. Geochimica et Cosmochimica Acta, 233, 115-

134. https://www.sciencedirect.com/science/article/pii/S0016703718302539  

• Lund, D. C., Pavia, F. J., Seeley, E. I., McCart, S. E., Rafter, P. A., Farley, K. A., et al. 

(2019). Hydrothermal scavenging of 230Th on the Southern East Pacific Rise during the 

last deglaciation. Earth and Planetary Science Letters, 510, 64-72. 

http://www.sciencedirect.com/science/article/pii/S0012821X1930007X  

• Marconi, D., Weigand, M. A., & Sigman, D. M. (2019). Nitrate isotopic gradients in the 

North Atlantic Ocean and the nitrogen isotopic composition of sinking organic matter. 

Deep Sea Research Part I: Oceanographic Research Papers, 145, 109-124. 

http://www.sciencedirect.com/science/article/pii/S0967063717303643  

• Margolin, A. R., Gonnelli, M., Hansell, D. A., & Santinelli, C. (2018). Black Sea dissolved 

organic matter dynamics: Insights from optical analyses. Limnology and Oceanography, 

63(3), 1425-1443. https://doi.org/10.1002/lno.10791  
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• Marsay, C. M., Aguilar-Islas, A., Fitzsimmons, J. N., Hatta, M., Jensen, L. T., John, S. G., 

et al. (2018). Dissolved and particulate trace elements in late summer Arctic melt ponds.  

Marine Chemistry, 204, 70-85. 

http://www.sciencedirect.com/science/article/pii/S0304420318300859  

• Marsay, C. M., Kadko, D., Landing, W. M., Morton, P. L., Summers, B. A., & Buck, C. S. 

(2018). Concentrations, provenance and flux of aerosol trace elements during US 

GEOTRACES Western Arctic cruise GN01. Chemical Geology, 502, 1-14. 

http://www.sciencedirect.com/science/article/pii/S0009254118303097  

• Martin, T. S., Primeau, F., & Casciotti, K. L. (2019). Modeling oceanic nitrate and nitrite 

concentrations and isotopes using a 3-D inverse N cycle model. Biogeosciences, 16(2), 

347-367. https://www.biogeosciences.net/16/347/2019/  

• Mellett, T., Brown, M. T., Chappell, P. D., Duckham, C., Fitzsimmons, J. N., Till, C. P., et 

al. (2018). The biogeochemical cycling of iron, copper, nickel, cadmium, manganese, 

cobalt, lead, and scandium in a California Current experimental study. Limnology and 

Oceanography, 63(S1), S425-S447. https://doi.org/10.1002/lno.10751  

• Moos, S. B., & Boyle, E. A. (2019). Determination of accurate and precise chromium 

isotope ratios in seawater samples by MC-ICP-MS illustrated by analysis of SAFe Station 

in the North Pacific Ocean. Chemical Geology, 511, 481-493.  

http://www.sciencedirect.com/science/article/pii/S0009254118303668  

• Niedermiller, J., & Baskaran, M. (2019). Comparison of the scavenging intensity, 

remineralization and residence time of 210Po and 210Pb at key zones (biotic, 

sedimentwater and hydrothermal) along the East Pacific GEOTRACES transect. Journal 

of Environmental Radioactivity, 198, 165-188. 

http://www.sciencedirect.com/science/article/pii/S0265931X18304351  

• Pavia, F. J., Anderson, R. F., Black, E. E., Kipp, L. E., Vivancos, S. M., Fleisher, M. Q., et 

al. (2019). Timescales of hydrothermal scavenging in the South Pacific Ocean from 

234Th, 230Th, and 228Th. Earth and Planetary Science Letters, 506, 146-156. 

http://www.sciencedirect.com/science/article/pii/S0012821X1830640X  
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subsurface-dissolved iron maxima in an ocean biogeochemistry model. Global 
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Ocean. Global Biogeochemical  Cycles,  32(12),  1833-1849. 
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• Roshan, S., Wu, J., & DeVries, T. (2017). Controls on the Cadmium-Phosphate  

Relationship in the Tropical South Pacific. Global Biogeochemical Cycles, 31(10), 1516- 
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• Rutgers van der Loeff, M., Kipp, L., Charette, M. A., Moore, W. S., Black, E., Stimac, I., 
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